SUMMARY In a community based study, height and weight increments of 441 Nepali children aged 0-6 years were measured before harvest and six months later and compared with centile standards derived from American children. Low mean growth velocities for height were found only in children under 2 years of age, and for weight during the first 18 months. The mean height for age standard deviation score for the 12-23 months age group was already -2-8 at first measurement. The effect of the initial thinness of the child on subsequent height and weight velocity was reciprocal: thin children seemed to catch up weight at the expense of height.
The aetiology of linear growth retardation in poor communities remains unclear. Ethnic differences are less important than environmental influences,1 2 although there is variation in the ability of different genotypes to cope with hardship.3 Prevalence rates of stunting are associated with variables such as the age and sex of the child, the frequency of episodes of infection and socioeconomic indicators of household poverty.48 The importance of seasonal variation in growth rates has also been noted in longitudinal surveys.8 9 These studies have analysed static height for age values, whereas growth velocity measurements are more valuable than 'distance charts' in the assessment of growth, which is a dynamic process.10 Growth velocity is independent of the height achieved by a child so it is a sensitive indicator of good or bad health regardless of previous growth delay. The Differences between weights and heights at each visit allowed calculation of weight and height increments over the six month period between August and February when, being the period after the harvest, nutrition would be expected to be optimal (or nearly so) in this community. These seasonal change except in the 36-71 month age group. Although the 0-5 month age group appears to be worse after the harvest than before for both height and weight, this is probably artefactual as a result of the relatively low numbers of infants aged 0-5 months measured after the harvest. The mean growth increment curves of the survey children by age group compared with incremental centiles established in American children are shown in fig 2. If values below the 25th centile are considered arbitrarily to be abnormal, then height increments were abnormally low until 24 months and weight increments until 18 months of age. Increments returned to near the 50th centile by 22 months for weight and 36 months for height.
The influence of the initial state of the child (assessed by weight/height SD score before the harvest) on subsequent height and weight velocity is Growth velocity and stunting in rural Nepal 1481 shown in fig 3(a) . Analysis of raw data showed a highly significant relationship between the initial weight/height SD score and height velocity (line of best fit y=9-36+2-28x+044x2, p<O-001) and there was an inverse but weaker association with weight velocity (line of best fit y=2*36+013x+0 14x2-005x3, p<O.005).
This association between initial weight/height SD score and growth velocity is complicated however by two potential sources of error, regression to the mean and the uneven distribution of weight/height scores with age, high values of weight for height tending to occur in the youngest age group when both height and weight velocity are highest. The error introduced into these relationships by the phenomenon of regression to the mean was corrected using Oldham's method'5 of plotting the velocities against the average of initial and final values of weight/height SD scores, as shown in fig  3(b) , which still shows a significant relationship between the thinness of the child and catch up height velocity (y=8-98+1 71x+048x2, p<O-001); fig 4 shows the same relationship for each of the age groups 0-11 months, 12-23 months, and 24-72 months of age, again showing this association, especially in the first two years of life.
Discussion
Although growth velocity measurement (like most methods of growth monitoring) is of limited clinical value in primary care in developing countries, it has advantages as an epidemiological tool when compared with static anthropometric measurements. Velocity is more time specific than a distance measure like height for age: a normal velocity indicates current good health in children who are stunted from previous causes, and a reduced growth velocity suggests poor health even in children whose growth has not yet faltered appreciably on a distance chart.
Chen has suggested a need for better, simpler and more sensitive epidemiological markers than infant or child mortality rates to assess the impact of primary health care initiatives in developing countries.'6 Growth velocity measurements fufil these criteria. With standardised centiles for growth increments now available, they can be used to identify not only vulnerable groups but also vulnerable time periods in a particular community.
The results of this study confirm a previous finding that stunting has Our community based results also show the clear effect of the initial nutritional state of the child on subsequent height velocity, and help to clarify the complex relationship between wasting and stunting. Thin children gained weight faster than their normal peers but at the expense of their height velocity. This supports the hypothesis that the frequency and duration of preceding wasting episodes influence the likelihood and degree of stunting. In Nepal and most developing countries prevalence rates for wasting are highest in the 12-23 month age group and wasting probably plays a large part in the reduction in mean height velocity at this time.
Walker and Golden have shown in a hospital based study that malnourished children need to reach a critical threshold of 85% weight/height before catch up linear growth will occur.'9 The mechanism of growth failure in patients with protein energy malnutrition appears to be a deficiency in the generation of insulin2t' and somatomedins,2' especially insulin like growth factor 1, which mediates the growth of epiphyseal cartilage. 
